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PROVISIONAL PATENT APPLICATION SPECIFICATION 



SINGLE PLATFORM GEOLOCATION METHODS 

TECHNICAL FIELD OF THE INVENTION 
[0001] The present invention relates to single platform 
geolocation methods and more particularly to methods for 
determining a Doppler measurement set of a targeted aircraft via 
an electronic warfare aircraft and an aircraft expendables 
technology device. 

DESCRIPTION OF THE RELATED ART 
[0002] Presently, there are methods that use dual platforms 
to obtain angle and range data relating to a radio freguency 
emitting energy source. The range is determined by an 

intersection on multiple lines of bearings. These methods are 
known as Differential Velocity Interf erometry ( DVI ) technigues. 
Specifically, the Differential Velocity Interf erometry (DVI) 
methods utilize a pair of electronic warfare aircraft flying at 
known velocities to compute a set of possible contours that 
satisfy an emitter location. 

[0003] Obviously, a mission having two platforms is very 
expensive and complex. Further, the accuracy, proximate the 



platforms, is not good. In addition, the mission geometries, 
such as platform separation, platform coordination, and platform 
timing are difficult to control. In summary, allocating and 
coordinating two electronic warfare aircrafts to perform an 
electronic warfare mission are complex and expensive tasks. 
[0004] There is a need for a less complex and less expensive 
method of geolocating a target. 

SUMMARY OF THE INVENTION 
[0005] Accordingly, the present invention provides novel 
methods for geolocating a target via a single platform. The 
methods are for accurately tracking a moving target without DF 
array and electronics. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] These and other features and advantages of the present 
invention will be better understood by reading the following 
detailed description, taken together with the drawings wherein: 
[0007] FIG. 1 is a single platform geolocation system showing 
an electronic warfare aircraft ejecting an aircraft expendables 
technology device for tracking a targeted aircraft, according to 
the present invention. 
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DETAILED DESCRIPTION 
[0008] The present invention is a variant of the Differential 
Velocity Interf erometry (DVI) technique, which is a Doppler 
based location method. The present invention relates to methods 
for single platform geolocation. An electronic warfare aircraft 
10, having an ejectable aircraft expendables technology device 
12, such as a drone aircraft or similar device, is used to 
determine a Doppler measurement set of a targeted aircraft 14. 
For purposes of this specification, targeted aircraft includes 
manned or unmanned aircrafts, missiles and the like. 
[0009] In use, the aircraft expendables technology device 12 
is ejected from the electronic warfare aircraft 10. The 
electronic warfare aircraft 10 and the aircraft expendables 
technology device 12 are in communication with each other and 
determine the Doppler measurement set for the targeted aircraft 
14 or other signal of interest. 

[0010] The aircraft expendables technology device 12, such as 
POET, IDECM, etc.), has a COMS signal transponder for providing 
the Doppler measurement set of the targeted aircraft 14. The 
aircraft expendables technology device 12 has a receiver 16 that 
is tuned and programmed to the targeted aircraft 14 or signal of 
interest prior to ejection. The aircraft expendables technology 
device 12 has a transmitter 18 for establishing a data link to 
the electronic warfare aircraft 10. 
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[0011] In an alternative embodiment, the aircraft expendables 
technology device 12 may include a GPS receiver 19 for providing 
time and position reference information. The aircraft 

expendables technology device 12 has a short-term time 
reference, which is accurate. The short-term time reference 
could be from a clock or the time produced from the GPS. 
[0012] The time and position references are used for time 
difference of arrival (TDOA) measurements (i.e., the time 
interval separating the arrival of signals) . The aircraft 
expendables technology device 12 reports its flight position and 
time tagged signal of interest data to the electronic warfare 
aircraft 10. An on-board processor 20 in the electronic warfare 
aircraft 10 performs time difference of arrival geolocation 
computations . 

[0013] In an alternative embodiment, telemetry between the 
electronic warfare aircraft 10 and the aircraft expendables 
technology device 12 is utilized to provide for re-tuning the 
receiver 16 in the aircraft expendables technology device 12 to 
multiple targeted aircraft 14 frequencies or signals of interest 
during its life. In an alternative embodiment, the aircraft 
expendables technology device 12 has a parachute or air braking 
system to slow down its descent to the ground when released or 
ejected from an ejection port 22 of the electronic warfare 



BAE-20020004PR 

BOURQUE & ASSOCIATES, P. A. 



- 4 - 



aircraft 10; hence, the aircraft expendables technology device 
12 will have a longer "hang time" or "air time". 

[0014] To perform a single platform geolocation of the 
targeted aircraft 14, the electronic warfare aircraft 10 
performs an initial frequency measurement of the targeted 
aircraft 14 or signal of interest. Thereafter, the receiver 16 
in the aircraft expendables technology device 12 is tuned and 
programmed to the targeted aircraft 14 or the signal of 
interest, and the aircraft expendables technology device 12 is 
ejected from the ejection port 22 of the electronic warfare 
aircraft 10. 

[0015] In the preferred embodiment, the receiver 16 of the 
aircraft expendables technology device 12 translates the 
frequency of the targeted aircraft 14 or the signal of interest 
to a new carrier frequency (e.g., 1 MHz or higher) and re- 
transmits it to the electronic warfare aircraft 10. In 
addition, a "pilot" frequency is transmitted from the aircraft 
expendables technology device 12 to the electronic warfare 
aircraft 10. The known "pilot" frequency provides a Doppler 
profile of the aircraft expendables technology device 12 from 
the time interval between its ejection from the ejection port 22 
of the electronic warfare aircraft 10 and its touch down on the 
ground. The re-transmitted signal of interest with its unique 
view of the signal of interest Doppler, together with the 
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"pilot" Doppler, provide the electronic warfare aircraft 10 with 
the second Doppler data set for an emitter contour calculation. 
[0016] One advantage for the receiving electronic warfare 
aircraft 10 is that it is equipped to process both the re- 
transmitted frequency of the targeted aircraft 14 or signal of 
interest and the "pilot" frequency. The electronic warfare 
aircraft 10 does not need to have additional receiving system 
hardware to process these signals. The aircraft expendables 
technology device 12 has expendable stores, a launcher, and a 
signal of interest programmer. 

[0017] In a first alternative embodiment, the preferred 
embodiment is varied such that the "pilot" frequency modulates a 
difference beat frequency between the frequency of the targeted 
aircraft 14 or the signal of interest and the "pilot" frequency. 
The targeted aircraft 14 or signal of interest Doppler profile 
is easily extracted by the electronic warfare aircraft 10 by 
direct measurement of the "pilot" modulation frequency. 
[0018] In a second alternative embodiment, the aircraft 
expendables technology device 12 is designed to measure the 
Doppler frequency shift between the initially programmed 
frequency and the received frequency of the targeted aircraft 14 
or signal of interest. The aircraft expendables technology 
device 12 sends these numerical values back to the electronics 
warfare aircraft 10 via telemetry. 
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[0019] The present invention is less expensive and complex 
than the dual platform system. Further, the present invention 
has increased accuracy/large baseline, can track moving targets, 
needs no DF array and electronics, and requires only a single 
antenna, ' while the GPS provides an accurate platform location. 
[0020] Modifications and substitutions by one of ordinary skill 
in the art are considered to be within the scope of the present 
invention, which is not to be limited except by the following 
claims . 
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FEATURES 

The features of the present invention are: 

1. A portable single platform geolocation method for 
determining a Doppler measurement set of a target of interest, 
comprising the features of: 

providing an electronic warfare aircraft having an aircraft 
expendables technology device on-board, within a signal range of 
the target of interest; 

performing an initial freguency measurement of the target 
of interest via the electronic warfare aircraft; 

tuning and programming a receiver in the aircraft 
expendables technology device based on the initial freguency 
measurement of the target of interest; 

ejecting the aircraft expendables technology device from 
the electronic warfare aircraft into airspace within the signal 
of range of the target of interest; 

determining a Doppler measurement set on the target of 
interest by the aircraft expendables technology device; and 

transmitting the Doppler measurement set of the target of 
interest from the aircraft expendables technology device to the 
electronic warfare aircraft. 

2. The portable single platform geolocation method 
according to claim 1, further comprising the features of: 
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determining time and position references by the aircraft 
expendables technology device; and 

transferring the time and position references from the 
aircraft expendables technology device to the electronic warfare 
aircraft . 

3. The portable single platform geolocation method 
according to claim 2, further comprising the feature of 
utilizing the time and position references for determining a 
time difference of arrival measurement. 

4. The portable single platform geolocation method 
according to claim 1, further comprising the features of: 

determining flight position and time tagged signal of 
interest data using the aircraft expendables technology device; 

transferring the flight position and time tagged signal of 
interest data to the electronic warfare aircraft; and 

performing time difference of arrival measurements on the 
time tagged signal of interest data by the electronic warfare 
aircraft . 

5. The portable single platform geolocation method 
according to claim 1, further comprising the feature of re- 
tuning a receiver of the aircraft expendables technology device 
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to a new target of interest in response to at least one received 
signal from the target of interest. 

6. The portable single platform geolocation method 
according to claim 3, further comprising the feature of slowing 
the descent of the ejected expendables technology device. 

7. The portable single platform geolocation method 
according to claim 3, further comprising the feature of 
translating a frequency of the target of interest to a new 
carrier frequency. 

8. The portable single platform geolocation method 
according to claim 7, wherein the new carrier frequency is 1 MHz 
or higher. 

9. The portable single platform geolocation method 
according to claim 7, further comprising the feature of 
transferring the translated frequency from the aircraft 
expendables technology device to the electronic warfare 
aircraft . 

10. The portable single platform geolocation method 
according to claim 9, further comprising the features of: 
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determining a pilot frequency via the aircraft expendables 
technology device; and 

transferring the pilot frequency from the aircraft 
expendables technology device to the electronic warfare 
aircraft . 

11. The portable single platform geolocation method 
according to claim 10, further comprising the feature of 
providing a Doppler profile from a time interval via the pilot 
frequency from the aircraft expendables technology device to the 
electronic warfare aircraft. 

12. The portable single platform geolocation method 
according to claim 11, further comprising the feature of 
providing the electronic warfare aircraft with a second Doppler 
data set via the translated frequency and the pilot frequency 
Doppler for an emitter contour calculation. 

13. The portable single platform geolocation method 
according to claim 12, further comprising the feature of 
calculating the emitter contour calculation. 

14. The portable single platform geolocation method 
according to claim 13, further comprising the feature of 
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processing 'the translated 
and the pilot frequency. 



frequency of the target of interest 



15. The portable single platform geolocation method 
according to claim 13, further comprising the feature of 
modulating a difference beat frequency between the frequency of 
the target of interest and the pilot frequency. 



16. The portable single platform geolocation method 
according to claim 15, further comprising the feature of 
determining a pilot modulation frequency. 



17. The portable single platform geolocation method 
according to claim 13, further comprising the feature of 
measuring a Doppler frequency shift between the initial 
frequency and a received frequency of the target of interest. 



18. The portable single platform geolocation method 
according to claim 1, wherein the target on interest includes an 
aircraft . 



19. The portable single platform geolocation method 

according to claim 18, wherein the aircraft is manned. 
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20. The portable single platform geolocation method 

according to claim 18, wherein the aircraft is unmanned. 
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ABSTRACT OF THE INVENTION 
A geolocation method uses a single platform for determining 
a Doppler measurement set of a targeted aircraft or signal of 
interest. The electronic warfare aircraft and the ejected 
aircraft expendables technology device determine the Doppler 
measurement set of the targeted aircraft or other signal of 
interest. The ejected aircraft expendables technology device is 
initially tuned to an expected frequency of the target of 
interest. Re-tuning may take place after an initial signal 
reading and computation has been performed by the electronic 
warfare aircraft. 
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